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Abstract.The work paper “The excess eliminations   the iron and copper ions of  wine with  reverse osmoses 
membranes” has the purpose the eliminating the iron and cooper ions from red and white wines. Through that 
new method will eliminate the contaminating risk with CN- ion through wrong treatment with ferrocyanide, 
potassium, will get out the impact of blue, Prussian - deposit on natural environment, it will eliminate the 
potassium cyanide usage in the vinification process for establishing and conditioning wines, will retrieve 1,8-2% 
wine from process. The studied wines are passed through the reverse osmoses module, in this process decrease 
the iron and cooper ions concentration of wine from osmoses process obtaining in the end, a wine which keep on 
the parameters and naturalness of initial wine. Through the new biotechnology will obtain an ecological product 




The reverse osmoses process which is used in the establishing and conditioning 
technology of red and white wines has the purpose:  the eliminations of iron and copper ions 
from (red and white) wines for it ΄s biological establishing; the risk eliminating to 
contaminating the wine with cyan ion(CN-) through the wrong applying  of treatment with 
ferrocyanide, potassium; the eliminating of precipitant resulted from reaction of iron ferrous 
with ferrocyanide, potassium  and resulting the ferrocyanide ferica; the get out the impact 
deposit of ferrocyanide, potassium  on natural environment, the deposit eliminating by  blue, 
Prussian in proportion by 1,8-2% from wine treated quantity, no – economically recovery, 
which is noxious on the environment; the total eliminating ferocyanide, potassium treating 
wine for eliminations iron and copper ions exceeding (5,67 mg ferrocyanide, potassium for 1 
mg ferrous iron). 
 
MATERIAL AND METHOD 
 
During the period 2005-2008 to the Station for Researching and Developing for 
Viticulture and Wine-preparation Murfatlar  is performing the researches regarding the 
establishing and conditioning red and white wines technologies and especially  regarding of 
cooper and iron ions, to bring them in the moderate quantities  but without  un balance into 
the wine: iron (2-4 mg/l), cooper (0,1-0,3 mg/l). The experiments were performed in the 
laboratory conditions and micro production conditions. The experiments was made with dry, 
half dry, half sweet wines and red dry, half dry, half sweet wines which are the object of 
study. 
The analyses of conditioned and established wines before the get out the iron and 
cooper ions help by the reverse osmoses, both the white and red wines are noted to the table 1 
and table 2. The passing wine was performed through the reverse osmoses with membranes 
with molecular cutting by 400 DALLTON, HYRONAUTIC ESPA – 1 SPA 4040 type. 
 
RESULTS AND DISCUSIONS 
 
The experiments was achieved on established and conditioned natural wines with 
special parameters for wines with Controlled Origin and Quality(DOC) des tairs). 
The physical – chemical analyze after the stabilization and conditioning white wines before the passing 




 Wine sortiment  
                                               
Component 







1 Alcohol contens % vol 11,9 12,1 11,8 12,4 11,7 
2 Reduced extract contens g/l 24,2 23,9 24,6 23,8 22,6 
3 Total acidity g/l H2SO4 4,3 4,9 4,1 5,2 4,6 
4 Volatile acidity g/l CH3COOH 0,39 0,40 0,42 0,36 0,35 
5 Ash contents g/l 1,91 1,98 1,97 1,80 1,87 
6 Ash alkalinity g/l 1,83 1,74 1,68 1,57 1,62 
7 Reduced sugar g/l 25,0 12,0 18,0 3,0 3,2 
8 Glycerine g/l 8,12 8,3 7,9 7,2 8,0 
9 Acetaldehyde  mg/l 38 40 36 32 34 
10 D420 nm (1 cm) 0,038 0,032 0,035 0,031 0,029 
11 Total polyfenol  mg/l  282 279 286 267 294 
12 Tanin polyfenol mg/l  105 98 110 95 105 
13 Total azote mg/l 315 365 380 320 305 
14 pH wine 3,20 3,10 2,98 2,95 3,01 
15 rH wine 14,10 14,00 15,30 14,60 15,20 
16 Total polysaccharide  mg/l 230 270 280 267 304 
17 Total gum mg/l 160 164 170 158 168 
18 Acid, tartric g/l 4,12 4,0 3,96 3,67 4,0 
19 SO2 free mg/l 50 48 45 45 48 
20 SO2 total mg/l 168 120 145 90 95 
21 Iron  mg/l 9,2 8,0 7,6 8,9 6,7 
22 Copper mg/l  0,63 0,74 0,90 0,69 0,76 
The physical – chemical analyze after the stabilization and conditioning red wines before the passing 




Wine sortiment  
                                               
Component 








1 Alcohol contens % vol 12,5 12,2 11,8 12,6 11,6 
2 Reduced extract contens g/l 25,4 24,8 26,2 24,8 25,6 
3 Total acidity g/lH2SO4 4,2 4,0 4,1 4,5 4,2 
4 Volatile acidity g/l CH3COOH 0,32 0,38 0,40 0,36 0,39 
5 Ash contents g/l 1,84 2,01 1,95 1,80 1,90 
6 Ash alkalinity g/l 1,38 1,46 1,39 1,32 1,37 
7 Reduced sugar g/l 2,90 3,0 24,0 3,2 38,0 
8 Glycerine g/l 8,78 7,60 9,10 8,56 9,34 
9 Acetaldehyde mg/l 34,0 32,0 41,0 36,0 39,0 
10 Total polyfenol  mg/l 1950 1800 850 1850 900 
11 Tanin polyfenol mg/l 106 112 108 110 109 
12 Symple polifenoli  mg/l 92 89 78 86 90 
13 Colorant intensity (Is) 0,66 0,53 0,38 0,64 0,35 
14 Tent colour (Ts) 0,42 0,38 0,30 0,45 0,29 
15 Total azote mg/l 580 540 460 485 510 
16 D280 nm(1 cm) 64 62 56,40 68,70 52,70 
17 Antociani mg/l 420 412 390 430 380 
18 pH wine  3,50 3,40 3,24 3,42 3,25 
19 rH wine  16,01 15,70 16,0 15,20 15,64 
20 Total polysaccharide  mg/l 430,0 410,6 420,8 289,0 265,5 
21 Total gum mg/l 249,0 262,0 236,0 310,0 264,0 
22 Acid, tartric g/l 3,70 3,60 3,50 3,78 3,45 
23 SO2 free mg/l 41 38 50 35 45 
24 SO2 total mg/l 85 92 120 90 145 
25 Iron  mg/l 8,6 7,9 8,9 9,2 9,0 
26 Copper mg/l 0,3 0,5 0,4 0,7 0,6 
OPERATION 1 
The physical – chemical tests after the wine passing through the reverse osmoses module with 





                                                
  Component                     
determinat 




1 Alcohol contens % vol 11,9/7,1 12,1/7,3 11,8/6,6 12,4/7,1 11,7/8,4 
2 Reduced extract contens 
g/l 
24,2/34,5 23,9/34,0 24,6/36,4 23,8/33,9 22,6/33,9 
3 Total acidity g/l H2SO4 4,3/5,7 4,9/6,0 4,1/5,6 5,2/6,8 4,6/5,9 
4 Volatile acidity g/l 
CH3COOH 
0,39/0,60 0,40/0,62 0,42/0,61 0,36/0,52 0,35/0,50 
5 Ash contents g/l 1,91/2,2 1,98/2,6 1,97/2,4 1,80/2,7 1,87/2,56 
6 Ash alkalinity g/l 1,83/1,94 1,74/1,83 1,68/1,76 1,57/1,69 1,62/1,70 
7 Reduced sugar g/l 25,0/33 12,0/16 18,0/24 3,0/4 3,2/4,1 
8 Glycerine g/l 8,12/10,6 8,3/10,8 7,9/10,3 7,2/10,1 8,0/10,7 
9 Acetaldehyde  mg/l 38/39 40/51 36/47 32/45 34/47 
10 D420 nm (1 cm) 0,038/0,0049 0,032/0,042 0,035/0,044 0,031/0,040 0,029/0,039 
11 Total polyfenol  mg/l  282/365 278/361 286/371 267/347 294/382 
12 Tanin polyfenol mg/l  105/136 98/127 110/143 95/123 105/136 
13 Total azote mg/l 315/410 365/472 380/490 320/410 305/395 
14 pH wine 3,20 3,10 2,98 2,95 3,01 
15 rH wine 14,10 14,00 15,30 14,60 15,20 
16 Total polysaccharide  
mg/l 
230/295 270/350 280/360 267/345 304/395 
17 Total gum mg/l 160/206 164/210 170/220 158/205 168/218 
18 Acid, tartric g/l 4,12/5,3 4,0/5,2 3,96/5,0 3,67/4,8 4,0/5,2 
19 SO2 free mg/l 50/65 48/62 45/58 45/58 48/62 
20 SO2 total mg/l 168/218 120/156 145/185 90/115 95/123 
21 Iron  mg/l 2,95 2,60 2,40 2,75 2,1 
22 Copper mg/l  0,18 0,20 0,23 0,15 0,20 
The physical – chemical tests after the wine passing through the reverse osmoses module with 




Wine sortimentul  
Component                               
                      determinat 
Cabernet 
Sauvignon 
Merlot Pinot noir Fetească 
neagră 
Mamaia 
1 Alcohol contens % vol 12,5/7,8 12,2/7,6 11,8/8,2 12,6/8,4 11,6/7,5 
2 Reduced extract contens g/l 25,4/33 24,8/32 26,2/34 24,8/32 25,6/33,2 
3 Total acidity g/lH2SO4 4,2/5,46 4,0/5,2 4,1/5,3 4,5/5,8 4,2/5,46 
4 Volatile acidity g/l CH3COOH 0,32/0,41 0,38/0,49 0,40/0,52 0,36/0,46 0,39/0,50 
5 Ash contents g/l 1,84/2,4 2,01/2,6 1,95/2,5 1,80/2,3 1,90/2,47 
6 Ash alkalinity g/l 1,38/2,5 1,46/1,9 1,39/1,8 1,32/1,7 1,37/1,8 
7 Reduced sugar g/l 2,90/3,7 3,0/3,9 24,0/31,2 3,2/4,1 38,0/49,0 
8 Glycerine g/l 8,78/11,4 7,60/9,88 9,10/11,8 8,56/11,1 9,34/12,1 
9 Acetaldehyde mg/l 34,0/44 32,0/41,6 41,0/53 36,0/46,8 39,0/50 
10 Total polyfenol  mg/l 1950/2100 1800/1950 850/980 1850/2100 900/1100 
11 Tanin polyfenol mg/l 106/138 112/145 108/140 110/143 109/141 
12 Symple polifenoli  mg/l 92/119 89/115 78/101 86/112 90/117 
13 Colorant intensity (Is) 0,66/0,86 0,53/0,69 0,38/0,49 0,64/0,83 0,35/0,45 
14 Tent colour (Ts) 0,45 0,39 0,32 0,45 0,31 
15 Total azote mg/l 580/754 540/702 460/598 485/810 510/663 
16 D280 nm(1 cm) 64/83 62/80,6 56,4/73,3 68,7/89 52,7/68,5 
17 Antociani mg/l 420/546 412/535 390/510 430/600 380/450 
18 pH wine  3,50 3,40 3,24 3,42 3,25 
19 rH wine  16,0 15,80 16,2 15,30 15,70 
20 Total polysaccharide  mg/l 430/559 410,6/534 420,8/547 289/376 265,5/345 
21 Total gum mg/l 249/324 262/340 236/307 310/403 264/343 
22 Acid, tartric g/l 3,70/4,8 3,60/4,68 3,50/4,55 3,78/4,9 3,45/4,48 
23 SO2 free mg/l 41/53 38/49 50/65 35/45 45/58 
24 SO2 total mg/l 85/110 92/120 120/156 90/117 145/188 
25 Iron  mg/l 1,6 1,4 2,1 2,3 2,1 
26 Copper mg/l 0,12 0,16 0,18 0,2 0,19 





Whine sortiment  
                                                
Component 
                                 determinat 




1 Alcohol contens % vol 13,2 13,5 12,9 13,6 13,4 
2 Reduced extract contens g/l 1,2 0,98 1,4 1,1 1,3 
3 Total acidity g/l H2SO4 0,78 0,84 0,70 0,68 0,89 
4 Volatile acidity g/l CH3COOH 0,024 0,018 0,027 0,031 0,026 
5 Ash contents g/l 0,012 0,009 0,015 0,011 0,014 
6 Ash alkalinity g/l - - - - - 
7 Reduced sugar g/l - - - - - 
8 Glycerine g/l - - - - - 
9 Acetaldehyde  mg/l - - - - - 
10 D420 nm (1 cm) 0,012 0,010 0,015 0,018 0,015 
11 Total polyfenol  mg/l  - - - - - 
12 Tanin polyfenol mg/l  - - - - - 
13 Total azote mg/l 12,0 14,0 12,0 24,0 18,0 
14 pH wine - - - - - 
15 rH wine - - - - - 
16 Total polysaccharide  mg/l - - - - - 
17 Total gum mg/l - - - - - 
18 Acid, tartric g/l - - - - - 
19 SO2 free mg/l 3,0 6,0 4,0 5,0 4,5 
20 SO2 total mg/l 9,0 12,0 8,5 9,6 8,8 
21 Iron  mg/l 14,5 12,0 10,6 11,9 9,4 
22 Copper mg/l  1,2 1,4 1,7 1,5 1,7 





Wine sortiment  
                                                
Component 








1 Alcohol contens % vol 13,4 13,1 12,6 12,8 12,3 
2 Reduced extract contens g/l 0,90 0,85 0,78 0,91 1,2 
3 Total acidity g/lH2SO4 0,56 0,48 0,67 0,53 0,61 
4 Volatile acidity g/l CH3COOH 0,016 0,021 0,019 0,015 0,023 
5 Ash contents g/l 0,016 0,018 0,014 0,021 0,017 
6 Ash alkalinity g/l - - - - - 
7 Reduced sugar g/l - - - - - 
8 Glycerine g/l - - - - - 
9 Acetaldehyde mg/l - - - - - 
10 Total polyfenol  mg/l - - - - - 
11 Tanin polyfenol mg/l - - - - - 
12 Symple polifenoli  mg/l - - - - - 
13 Colorant intensity (Is) - - - - - 
14 Tent colour (Ts) - - - - - 
15 Total azote mg/l - - - - - 
16 D280 nm(1 cm) - - - - - 
17 Antociani mg/l - - - - - 
18 pH wine  - - - - - 
19 rH wine  - - - - - 
20 Total polysaccharide  mg/l - - - - - 
21 Total gum mg/l - - - - - 
22 Acid, tartric g/l - - - - - 
23 SO2 free mg/l 2,3 1,7 2,8 2,5 1,9 
24 SO2 total mg/l 6,7 9,6 8,1 10,6 7,8 
25 Iron  mg/l 13,4 12,9 14,2 14,6 13,6 
26 Copper mg/l 0,9 1,1 1,3 0,86 0,74 
OPERATION 2 
 The obtained filtrate product to the white wines passing through the reverse osmoses 
module will pass from storage 3 to storage 1 and will repeat the process of passing filtrate 
product through the reverse osmoses equipped with membrane which has the molecular 




Wine sortiment  
                                                 
Component 
                                    determinat 




1 Alcohol contens % vol 14,6 14,8 13,6 14,2 14,5 
2 Reduced extract contens g/l - - - - - 
3 Iron  mg/l - - - - - 
4 Copper mg/l - - - - - 




Wine sortiment  
                                                
Component 
                             determinat 




1 Alcohol contens % vol 0,92 0,84 0,90 0,83 0,86 
2 Reduced extract contens g/l 4,2 5,1 3,9 2,85 4,65 
3 Total acidity g/lH2SO4 1,6 1,3 1,4 1,9 1,8 
4 Ash contents g/l 0,16 0,19 0,17 0,15 0,20 
5 Iron  mg/l 21,4 18,6 17,4 15,8 14,9 
6 Copper mg/l 2,1 2,4 2,9 2,3 2,5 
The filtrate product obtained from red wine passing through the reverse osmoses 
module will pass from storage 3 to storage 1 and will repeat the process of passing filtrate 
product through the reverse osmoses equipped with membrane which has the molecular 




Wine sortiment  
                                              
Component 








1 Alcohol contens % vol 13,1 12,8 12,5 13,4 12,3 
2 Reduced extract contens g/l - - - - - 
3 Iron  mg/l - - - - - 
4 Copper mg/l - - - - - 




Wine sortiment  
                                                 
Component 








1 Alcohol contens % vol 0,72 0,68 0,81 0,80 0,72 
2 Reduced extract contens g/l 3,6 4,1 3,2 4,6 3,8 
3 Total acidity g/lH2SO4 0,9 0,72 0,86 0,94 0,79 
4 Ash contents g/l 0,24 0,32 0,27 0,19 0,20 
5 Iron  mg/l 18,2 16,4 15,1 16,8 18,1 
6 Copper mg/l 1,8 1,6 2,1 2,6 1,9 
OPERATION 3 
The obtained filtrate product from white wines OP2, (endogen water) will mix with 
concentrate from OP1 and will result the white wine with cooper and iron ions with reduced 
quantities which not affect the wine evolution. 




White sortiment  
                                               
Component 







1 Alcohol contens % vol 11,7 12,0 11,6 12,1 11,4 
2 Reduced extract contens g/l 25,4 24,1 25,6 24,9 23,8 
3 Total acidity g/l H2SO4 4,6 5,0 4,3 5,0 4,8 
4 Volatile acidity g/l CH3COOH 0,42 0,46 0,48 0,39 0,37 
5 Ash contents g/l 1,94 2,0 1,99 1,84 1,89 
6 Ash alkalinity g/l 1,84 1,71 1,62 1,59 1,68 
7 Reduced sugar g/l 26 14 18 3,2 3,5 
8 Glycerine g/l 8,4 8,1 8,2 7,5 7,9 
9 Acetaldehyde  mg/l 39 42 35 34 36 
10 D420 nm (1 cm) 0,040 0,036 0,034 0,035 0,030 
11 Total polyfenol  mg/l  286 281 289 271 301 
12 Tanin polyfenol mg/l  110 102 114 98 108 
13 Total azote mg/l 318 372 386 332 309 
14 pH wine 3,2 3,1 2,98 2,96 3,06 
15 rH wine 14,2 13,8 15,0 14,2 15,0 
16 Total polysaccharide  mg/l 236 274 286 274 310 
17 Total gum mg/l 158 162 172 160 170 
18 Acid, tartric g/l 4,10 3,90 3,91 3,65 3,95 
19 SO2 free mg/l 42 45 41 40 42 
20 SO2 total mg/l 160 115 140 86 90 
21 Iron  mg/l 9,2/1,9 8/2,1 7,6/2,3 8,9/1,8 6,7/1,5 
22 Copper mg/l  0,63/0,2 0,74/0,15 0,90/0,18 0,69/0,14 0,76/0,16 
The obtained filtrate product from red wines OP2, (endogen water) will mix with 
concentrate from OP1 and will result the   wine with cooper and iron ions with reduced 
quantities which not affect the wine evolution. 




Wine sortimentul  
                                                
Component 
                                 determinat 
Cabernet 
Sauvignon 
Merlot Pinot noir Fetească 
neagră 
Mamaia 
1 Alcohol contens % vol 12,3 12,0 11,5 12,1 11,3 
2 Reduced extract contens g/l 26,0 25,1 26,4 25,2 26,0 
3 Total acidity g/lH2SO4 4,1 3,9 4,0 4,6 4,0 
4 Volatile acidity g/l CH3COOH 0,36 0,41 0,42 0,39 0,43 
5 Ash contents g/l 1,9 2,1 1,98 1,84 1,92 
6 Ash alkalinity g/l 1,40 1,48 1,41 1,35 1,39 
7 Reduced sugar g/l 3,0 3,0 25,0 3,4 38,0 
8 Glycerine g/l 8,8 7,8 9,0 8,7 9,4 
9 Acetaldehyde mg/l 36 35 43 38 43 
10 Total polyfenol  mg/l 1980 1850 870 1900 950 
11 Tanin polyfenol mg/l 108 115 110 114 112 
12 Symple polifenoli  mg/l 95 91 80 84 89 
13 Colorant intensity (Is) 0,61 0,50 0,34 0,60 0,31 
14 Tent colour (Ts) 0,42 0,38 0,31 0,46 0,32 
15 Total azote mg/l 582 546 452 480 521 
16 D280 nm(1 cm) 62 60 54 65 50 
17 Antociani mg/l 426 416 400 450 400 
18 pH wine  3,40 3,32 3,15 3,40 3,15 
19 rH wine  16,10 15,80 16,20 15,40 15,75 
20 Total polysaccharide  mg/l 432 415 425 300 275 
21 Total gum mg/l 250 265 240 325 268 
22 Acid, tartric g/l 3,7 3,6 3,5 3,8 3,5 
23 SO2 free mg/l 35 34 42 32 40 
24 SO2 total mg/l 80 90 115 85 136 
25 Iron  mg/l 8,6/2,6 7,9/2,4 8,9/3,0 9,2/2,3 9,0/1,9 













1.,2. The stainless 
storage with 3000 liters capacity with 
double walls 
for the cooler 
agent circulation (cool water by -4ºC), 3. The stainless storage with 1000 liters capacity for filtered collecting 
4. Reverse osmoses module with membrane, 5.The Stainless Centrifugal pump with variable debit, 6.The tap for wine passing through module to the storage, 7. The tap for taking out the filtered from reverse osmoses 
module 
8.,9. The taps for filling and exhaustion of storage, 10.,11.The taps for filling with cooler agent, 12.,13.,14.- The filling vents of storages with CO2 and evacuation 
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The technology of conditioning and stabilization wines with the elimination of copper 
and iron exceeding through the reverse osmoses membranes is a biotechnology which keep 
the naturalness of product.  
The last passing through the reverse osmoses membranes result the endogen water  of 
every type a part, the water will mix with concentrated wine from the first passing from 
membrane – the operation  keep the initial wine parameters and its naturalness. 
The part which has in retentat (concentrate) from second passing, has in its 
composition the cooper and iron ions in the concentrate quantities, represent quantitative 1,5 -
2% from initial quantity which  was worked. 
Through the new biotechnology will get out the raw material consumption 
(ferrocyanide, potassium), will reduce the wine consumption which passing in the blue, 
Prussian deposit, it will eliminate the impact with environment 
Through the new biotechnology will obtain an ecological product from conditioning 
and establishing point of view. 
The cost price of  wine un ironing with ferrocyanide, potassium is about 0,12 lei/ liter 
comparatively with the cost price using the proceeding to get out of cooper and iron 
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